The dimensions of the symmetry classes of tensors, associated with a certain cyclic subgroup of $ which is generated by a product of disjoint cycles is explicitly m given in terms of the generalized Ramanujan sum. These dimensions can also be expressed as the Euler -function and the Mobius function. ᮊ 1998 Academic Press < < G gG is a set of annihiliating idempotents which sum to the identity. The image *
dim V G s n , 1
where c is the number of cycles, including cycles of length 1, in the Ž w x. disjoint cycle decomposition of see 4 . m Ž . Several papers are devoted to calculating dim V G in a more closed Ž . w x form than 1 . Cummings 2 in the case that G is a cyclic subgroup of $ m m Ž . generated by a cycle of length m gives a formula for dim V G in terms of the Euler -function and considers the case that G is isomorphic to a w x direct product of cyclic groups as well. In 3 when G is the dihedral group of order 2 m is considered and a formula is given when G is equal to the w x w x m Ž . whole group $ in 5 and 6 . In all cases dim V G involves certain m functions of n. w x m Ž . In 7 there is a formula for calculating dim V G in the case that ² : ² : Gs иии , where s, 1 F i F p, are disjoint cycles in $ . This 
A RESULT ABOUT THE RAMANUJAN SUM
The well known Ramanujan sum is
where m is a positive integer and h is a nonnegative integer. In the following lemma we prove that the generalized Ramanujan sum defined in Definition 1 involves the Ramanujan sum. Ž .
In some special cases the generalized Ramanujan sum is given in the following examples: Proof. We know that a linear character of a cyclic subgroup of $ is m primitive if its value on a generator of the subgroup is a primitive mth root Ž . of unity, so s where h, m s 1 and by Example 2 and using
